The intracranial segment of the optic nerve, crossed near the chiasma by the anterior cerebral artery and fixed anteriorly at its entry into the optic foramen, is particularly vulnerable to compression by vascular deformities of the internal carotid artery or its branches.
Aneurysms arising in this region may be surgically inaccessible directly, because of their size or because they arise from that segment of the carotid between its exit from the cavernous sinus and the anterior clinoid process. Expansion of these aneurysms results in pain and associated blindness or visual field defect due to optic nerve compression.
The orthodox surgery for such aneurysms is carotid ligation. This is a step that cannot be retraced and, if it fails in its objective, it is difficult to justify the very disabling complications.
As an alternative to carotid ligation the blood flow through the carotid artery can be reduced by creating a small arteriovenous shunt between the carotid artery and the jugular vein in the neck. This technique has been used since 1966 and there have been no complications from the shunting operation in its use for space occupying aneurysms and no long-term effects on the cardiovascular system in the form of alteration of exercise tolerance, cardiac size, or electrocardiographic changes. This is a report on two cases of aneurysm and one of compression of the optic nerve by a dilated and tortuous ophthalmic artery in a patient suffering from acromegaly. (Fig. 3a, b) , and was reported on as follows: 'There is a large aneurysm, ovoid, and about one inch long arising from the proximal part of the left anterior cerebral artery at about its junction with the anterior communicating artery. This fills only from the left and it projects downwards and forwards.' Her vision in the left eye was very poor by her description, and she was unable to see because of a haze across the eye. On 19 July 1968 visual acuity was 3/60 left, the right eye 6/9-2, fields: right Bjerrum normal, left showed a gross nasal field defect (Fig. 4) , perimeter (Fig. 5 ).
It was felt that exploration of the aneurysm would be a formidable undertaking and the patient herself was opposed to intracranial operation. Carotid ligation was considered, but with such a space occupying aneurysm it was felt that ligation could lead to infarction of the dominant hemisphere.
At operation on 11 July 1968, a small arteriovenous shunt was made using magnification, approximately 3 mm diameter between the common carotid artery and the jugular vein in the neck. The anastomosis was made side to side using 7 0 silk on atraumatic needle.
The following day vision was improved sufficiently for her to read. On 22 July 1968 visual acuity was 6/12 left eye and the visual field defect occupied only a small area in the lower quadrant commencing at 15 degrees.
The visual field studies were repeated on 19 February 1969 (Fig. 6) and perimetry (Fig. 7) , the visual acuity being 6/9. She has returned to her work and the visual defect causes her no inconvenience. 8-0 ,ug/ml.) and with hypoglycaemia the level rose to 37 Htg/ml. and suppression with hyperglycaemia down to a mid-normal range.
Air studies and angiography showed no evidence of extension of the tumour above the fossa, so cryogenic destruction of part of the gland was performed by transsphenoidal route on 9 May 1968.
This resulted in a profound improvement in the patient's physical appearance and reduction of serum growth hormone to normal levels. Maintenance doses of prednisone were necessary. Headache persisted and for this reason a course of radiotherapy was given but with little improvement.
On 20 January 1969 his admission to hospital was arranged as an emergency. Four days previously he had noticed 'spots' before the right eye followed by a severe headache. The next morning his central vision in the right eye was markedly decreased. Visual fields and acuity were recorded on 21 January 1969 (Fig. 8) . On the 22nd air studies were performed and these showed good filling of the front end of the third ventricle, which was quite normal. On the 23rd right carotid angiogram was reported: 'considerable tortuosity with some dilation of the right internal carotid artery. The carotid siphon is normally placed. The artery passes abruptly laterally and upwards from the siphon to its bifurcation and there is slight elevation of the proximal portion of the horizontal trunk of anterior cerebral artery. ' The clinical signs and the visual field studies were so strongly suggestive of optic nerve compression that it was decided to explore the region of the optic nerve and chiasma, in spite of negative air studies. At operation on 24 January 1969, right frontal craniotomy was carried out using a large Scoville trephine. There was no tumour extension beyond the sella, but the right optic nerve was seen to be lifted upwards and visibly thinned by a large tortuous ophthalmic artery which could be seen arising lateral to the nerve, passing under it, and appearing as a loop medially before passing forwards beneath the nerve (Fig. 9) . The medial part of the optic nerve appeared thin and compressed.
Consideration was given to uncapping the nerve in its foramen, but the compression was proximal to the foramen and uncapping did not offer much promise. Post-operatively the possibility of relieving the compression by making an arteriovenous shunt was discussed with the patient, and he decided to try the experiment.
The shunt, approximately 3 mm diameter, was made under magnification using local anaesthetic. Within an hour of operation the patient noticed clearing of the haze over his vision and he could read large print the following day.
Post-operative fields showed contraction of the scotoma and these were repeated on 12 February 1969 (Fig. 10) .
Visual acuity had improved from 6/9 to 6/6. He has remained well since operation and has returned to work. Originally the arteriovenous shunt was conceived as a means of providing a temporary diversion of blood flow to prepare the patient for more definitive surgery. The main advantage, however, appears to be in the space occupying vascular lesions by reducing the tension within cerebral aneurysm. Where pressure effects were the presenting symptoms (facial pain, oculomotor nerve palsy, and compression of the optic nerves) there was improvement.
Similar arteriovenous shunts were tried on a number of cases where subarachnoid haemorrhage was caused by the aneurysm, these patients were too ill to withstand intracranial surgery or were elderly
